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Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA 20-297/S-004 SEP 8 1999

SmithKline Beecham Pharmaceuticals
Attention: Ms. Catherine K. Clark
1250 S. Collegeville Road, UP4455
P.O. Box 5089

Collegeville, PA 19426-0989

Dear Ms. Clark:

Please refer to your supplemental new drug application dated May 6, 1999, submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Coreg (carvedilol) 3.125, 6.25,
12.5 and 25 mg Tablets. ’

We note that this supplement was submitted as a ‘Special Supplement - Changes Being Effected'
under 21 CFR 314.70(c).

This supplemental new drug application provides for final printed labeling revised under the
Precautions/Drug Interactions section to describe the effects of carvedilol on cyclosporin .
concentrations in renal transplant patients. The following section was added: . SRS

Cyclosporin: Modest increases in mean trough cyclosporin concentrations were observed
following initiation of carvedilol treatment in 21 renal transplant patients suffering from chronic
vascular rejection. In about 30% of patients, the dose of cyclosporin had to be reduced in order
to maintain cyclosporin concentrations within the therapeutic range, while in the remainder no
adjustment was needed. On the average for the group, the dose of cyclosporin was reduced about
20% in these patients. Due to wide interindividual variability in the dose adjustment required, it
is recommended that cyclosporin concentrations be monitored closely after initiation of '
carvedilol therapy and that the dose of cyclosporin be adjusted as appropriate.

Also added to the How Supplied section was the statement, “Rx only” as well as minor editorial
changes.

Your submission stated May 4, 1999 as the implementation date for this change.

We have completed the review of this supplemental application and have concluded that
adequate information has been presented to demonstrate that the drug product is safe and
effective for use as recommended in the final printed labeling included with your May 6, 1999
submission. Accordingly, the supplemental application is approved effective on the date of this.
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We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact:

Ms. Zelda McDonald
Regulatory Health Project Manager
(301)594-5300

Sincerely,

[S] 75/

‘Raymond J. Lipicky, M.D.

Director -
Division of Cardio-Renal Drug Products
Office of Drug Evaluation I -
Center for Drug Evaluation and Research
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PRESCRIBING INFORMATION

COREG®

brand of

carvedilo!

Tablets

DESCRIPTION

Carvedilol is

with ay-blocking activity. It is

(omet‘hoxyp
mic mixture

Tahl

a nonselective

B-adrenergic blocking agent
(£)-1 -(Carbazol—4-yloxyi-3—[[2-

henoxy)ethyl]amino]—Z-orooanol, Itis a race-
with the foliowing structure:

OH

|
O-CH-CH-CHy-NH-CHy-CH,0

carvedilo

{5

CH 0

Tiltab® tabie

for Oral Ad
Coreg (carvedilol)
contaning 3.125
carvedilol. The 6.25 mg,

mg,

ts. Inactive

is a white, oval,

ingredients consist of colloidal

silicon dioxide, crospovidone, hydroxypropyl methylcellu-

lose, lactose, magnesiu

m stearate, polyethylene glycol,

polysorbate 80, povidone, sucrose and titanium dioxide.

Carvedilol is
weight of 40

is freely soluble in di
ene chloride and m

ethanol and
and practical

TS, pH 1.1} and
creatin, pH 7

a white to
6.5 and a

off-white powder with a molecular
molecular formula of CaaHagN,0,. It
methyisulfoxide; soluble in methyl-
ethanol; sparingly soluble in 95%

isopropanol; slightly soluble in ethyl ether;

ly insoluble in water,
.5).

CLINICAL PHARMACOLOGY
Coreg is a racemic mixture in which nonselective B-adren-

oreceptor bl
tiomer and

locking activity is present

a-adrenergic

Pharmacokinetics
Coreg_ 1S rapidly and extensively
administration, with absolute bi

mately 25%

Ppass metabolism. Foliowing
parent mean terminal elimi
generally ranges from 7 t

to 35% due to

gastric fluid {simulated,

intestinal fluid (simulated, TS without pan-

in the S{) enan-

blocking activity is present in
both R{+) and S(-) enantiomers at
has no intrinsic sympathom

equal potency. Coreg

metic activity.

absorbed following oral
ioavailability of approxi-

a significant degree of first-
oral administration, the ap-
nation half-ife of carvedilol
0 10 hours. Plas

tions achieved are proportional to the oral dose adminis-

tion is slowed, as evidenced
reach peak plasma ievels, with no
extent of bioavailabili

minimize the risk of orthostatic h

Carvedilol is extensively meta|
administration of radiolabelled

teers, carvedilol ac

radioactive

curve (A‘(J"z)
uncha [
by aromatic

glucuronidati

tive metabolit,

in plasma as meas

- Less than 2% of the
nged in the urine. Carvedilol is

ity. Taking Coreg

by a delay in the time to

significant difference in
with food should
ypotension.

bolized. ‘Following oral
rvedilol to healthy volun-

ured by area under the
dose was excreted
metabolized primarity

ring oxidation and glucuronidation. The oxida-

on and sulfation. The

es are further metabolized by conjugation via

metabolites of carvedilol

are excreted primarily via the bile into the feces. Demethy-
lation and hydroxylation at the phenol ring produce three
active metabolites with B-receptor blocking activity. Based
on preclinical studies, the 4'-hydroxyphenyl metabolite is
approximately 13 times more potent than carvedilol for
B-blockade.

Compared 1o carvedilol,
exhibit weak vasodilating

the three active metabolites
activity. Plasma concentrations
are about one-tenth of those
observed for carvedilol and have pharmacokinetics similar
to the parent,

minal elimination half-lives for R{+)-carvedilol range from
5 to 9 hours compared with 7 to 11 hours for the S(-)-
enantiomer.

The primary P450 enzgmes responsible for the metabo-
lism of both R(+) and

vedilol, with a potential contribution from 3A4. CYP2C9is
thought to be of primary importance in the O-methylation
pathway of S{-)carvedilol.

Carvedilol is subject to the effects of genetic polymor-
i i metabolizers

pendent of concentration over the therapeutic range.
Carvedilol is a basic, lipophilic compound with a steady-
state volume of distribution of -approximately 115 L, indi-

cating substantial distribution Into extravascular tissues.
ma clearance ranges from 500 to 700 ml/min.

Congestive Heart Fallure: Steady-state plasma concen-
trations of carvedilol and its enantiomers increased pro-
portionally over the 6.25 to 50 mg dose range in patients
with congestive heart failure. Compared to healthy sub-
jects, congestive heart failure patients had increased
mean AUC and C,,, values for carvedilol and its enan-
tiomers, with up t0 50% ta 100% higher values observed

Pharmacokinetic Drug-Drug Interactions: Since
carvedilol undergoes substantial oxidative metabolism,
the metabolism and pharmacokinetics of carvedilol

be atfected by induction or nhibition of cytochrome P450
enzymes.

Rifampin: In a W smmmed;ndg;\eam
male subjects, arr?n [( aty for 12 days| eased
the AUC and of carvedélz%y about 70%.

Cimetidine: In a pharmacokinetic study conducted in 10

healthy male subjects, cimetidine (1000 day) in-
creased the steady-state AUC of carvedilol by 30% with
no change in C,..

Glyburide: In 12 heatthy subjects, combined administra-
tion of carvedilol {25 ™g once daily} and a single dose of

did not result in a clinically relevant pharmacoki-
netic interaction for either compound.
Hydrochiorothiazice: A single oral dose of carvedilol 26 mg
did not alter the pharmacokinetics of a single oral dose of
hydrochlorothiazide 25 mg in 12 patients with hyperten-
sion. Likewise, hydrochiorothiazide had no effect on the
pharmacokinetics of carvedilol.

Labeling: ORIAIAMAL
NDA Noi_e¥-297
Reviewed by:

Re'dS-7-99
1/
#lig/qg

Digoxin: Following concomitant administration of carve-
dilol (25 mg once daily) and gigoxin (0.25 mg once daily)
for 14 days, Steady-state AUC and trough concentrations
of digoxin were mcreased by 14% and 16%, respectively.
in 12 hypertensive patients,

Torsemide: In

oral administration of carvedilol 25

pared with administration of the drugs aione.

Warfarin: Carvedilol {12.5 mg twice daily) did not have an
effect on the steady-state prothrombin time ratios and did
not aiter the pharmacokinetics of Ri+)- and S{--warfarin
following concomitant administration with warfarin ng
healthy volunteers

Special Populations

Eiderly: Plasma tevels of carvedilol average about 50%
higher in the eldery compared to young subjects.
Hepatic Impairment: Compared to healthy subjects, pa-
tients with ibit signifi Q
er concentrations of carvedilol (approximately 4-to 7-fold)
foliowing single-dose therapy {see WARNINGS, Hepatic
tnjury).

plasma concantrations of carvedilol
were observe_d in hypertensive patients with moderate to
severe renal impairment compared to

pronounced, approximately 129
patients with impaired renal function.
Consistent with its high degree of plasma protein-binding,
carvedilol does not appear to be cleared significantly by
hernodialysis. .
Pharmacodynamics and Clinical Trials
Congestive Heart Failure

Pha, ami

rm. ics
The basis for the beneficial effects of Coreg {carvedilol)
in congestive heart failure is not established.
Two placebo-controlled studies compared the acute
©g 10 baseline measure-
ith NYHA class 1MV heart

tance were small and variable.

These studies measured hemodynamic effects
12 10 14 weeks. igni

index was increased.

Among 839 patients with NYHA class Il heart tailure
treated for 26 to 52 weeks in 4 U.S. placebo-controlled
trials, aver; left ventricular ejection fraction (EF) mea-
sured by radionuclide ventriculography increased by 8 EF
units (%) in Coreg patients and by 2 EF units in placebo

patients (be: roup difference of 6 EF units). This
treatment effect was nominally statistically significant in
each trial. .

Hypertension

Pharm,

B-blockade produces an antihy-

acodynamics
The maechanism by which
been established.

pertensive effect has not

cardia and (3) reduces reflex orthostatic X
nificant Eradrenoveoeptor blocking effect is usually seen
within 1 hour of drug administration, .
a,-adrenoreceptor blocking activity has been demonstrat-
ed in human and animal Studies, showing that carvediiol
(1) attenuates the pressor etfects of phenylephrine; |
(2) causes vasodilation and (3) reduces peripheral vascy.
lar resistance. These effects contribute to the reduction
of blood pressure and usually are seen within 30 minutes
of drug administration.

Due 1o the @feceptor blocking activity of carvedilol,
bioad pressure is lowered i !
supine position, and Symptoms of postural hypotension
(1.8%), including rare instances of Syncope, can occur,

3




Following oral administration, when postural hypotension  In general, as is true for other B-blockers, responses were  withdrawal of B-viockade may be foilowed by an exacer-
has occurred, it has been transient and is uncommon  smaller in black than non-black patients. There were ne bation of the symptoms of hyperthyroidism or may
when Coreg (carvedilol) is administered with food at the age- or gender-related differences in response. precipitate thyroid storms,
recommended starting dose and titration increments are . i i <

! peak antihypertensive effect occurred 1 to 2 hours PRECAUTIONS
closely followed (see DOSAGE AND ADMINISTRATION). after a dose. The dose-related bicod pressure response  General

In hypertensive patients with normal renal function, ther- was accompanied by a dose-related increase in adverse Since Coreg (carvedilg!) has B-biocking activity, it shoulg
)

apeutic doses of Coreg decreased renal vascular resis- effects (see ADVERSE REACTIONS not be discontinued abruptly, particulariy in patients \vith
tance with no change in glomerular filtration rate or renal INDICATIONS AND USAGE 1schemic heart disease. Instead. 1t Snouid be discontinued
plasma fiow: Changes in excretion of sodium, potassium, Congestive Heart Failure over 110 2 weeks

uric acid and phosphorus in hypertensive patients with Coreg is incicated for the treatment of milg or mode
normal renal function were  similar after Coreg and INYHA ciass 1i or 11l) heart failure of ischemic or card nvpertensive patients and 9% of congestive heart faiiure
placebo MYOpatnic onigin, in conjunction with digitalis, diuretics. ganerts. I pulse rate drops below 55 beats/min., the
Coreg has little effect on plasma catecholamines, plasma and ACE inhibitor, to reduce the progression o¢ disease zs dosage should be reduced.

aldosterone or electrolyte levels, but it does significantly evidenced by cardrovascula_r death, cardiovascular hoss- Hypotension and postural hypotension occurred in 9 7%
reduce plasma renin activity when given for at least 4 tahzation, or ne need to adjust other heart failure medica- and syncope in 3.4% of congestive heart failure patients
weeks. It also increases levels of atrial natriuretic peptide. tions. receiving carvedio; compared_to 3.6% and 25% of

In clinical trials, Cereg caused bradycardia in about 2% of

CLINICAL TRIALS Coreg may be used in patients unable to tolerate an ACE placebo patients, respectively. The risk for these events
Congestive Heart Failure inhibitor. Coreg may be used in patients who are or are was highest during the first 20 days of dosing. corre-
Four U.S. multicenter, double-blind, placebo-controlled  not receiving digitalis, hydralazine or nitrate therapy. sponding to_the up-litration penod and was a cause for
studies enrolied 1094 patients {696 randomized to Car-  Mypertension discontinuation of therapy in 0.7% of carvediiol patients,
vediloh with NYHA class (-1l heart failure and ejection Coreg (carvedilol) is also indicated for the management of compared to 0.4 % of placebo patients.

fraction <0.36. The vast majority were on digitalls, diu- essential hypertension. It can be used alone or in combi-  Postural hypotension occurred 1n 1.8%, ang syncooe in
retics, and an ACE inhibitor at study entry. Patients were nation with otner antihypertensive agents, especially 0.1% of hypertensive pauents, pnmariy fo.iowing the in.-

assigned to the studies based ppon exercise ability. An  thiazide-type diuretics (see PRECAUTIONS, Drug Interac- 1ia] dose or at the time of dose increase and was a cause
Australia-New Zealand double-blind, placebo-controlled  tigns). for discontinuation of therapy in 1% of patente

CONTRAINDICATIONS To decrease the likefihood of Syncooe ¢ excessive hy-

I;a“ﬂ\évr;ltg ff;eifggraZiaéérfgaguggdﬂlc%rgggggsdsﬁg;({ﬁg Coreg is contraindicatgd in patients with NYHA class 1V potension, treatment should be 'nitiatea with 3.125 mg
6 t0 12 months of double-biind follow-up. All randomized decompensated cardiac_failure requiring intravenous b.id. for congestive heart falure pauents ang 6.25 mg
patients had tolerated a 2-week course on carvedilol iNotropic therapy, bronchial asthma (two cases of death b.id. for hypertensive patients. Dosage should then pe
6.25 mg b i.d from status asthmaticus have been reported in patients increased slowly, according to recommendanons in the
- . . receiving single doses of Coreg) or related bronchospastic  DOSAGE AND ADMINISTRATION secuon. and the drug

In each study, there was a primary end-point, either pro- conditions, second- or third-degree AV biock. sick Sinus  should be taken with food. During initiation of therapy, the
gression of heart failure (one U.S. study) or exercise tok- syndrome {unless a permanent pacemaker 'S in placel. pauent should be cautioned to avoid situations such as

2rantce| (2NU‘5‘ Zsm?iez rr;egti)ngrﬁnrollmem goals and Y*:je cardiogenic shock or severe bradycardia. drving or hazardous tasks. where inury could resuit
ustralia-New Zealand study). There were many second- ; ) . should syncope occur.
ary end-points specified in these studies, including NYHA Use of Coreg in patients with clinically manifest hepatic Y/

Lo : e i ded. Rarely, use of carvedilol in patients with congestive heart
classification, patient and physician global assessments, "MPairment is not recommen i ) :

and cardiovascular hospitalization. Death was nota spec-  Coreg is contraindicated in patients with hypersensitivity Lar'ure has reksulted n dgtenr?rauon of 1 ’e”i! fuc?cnon.
itied end-point in any study, but it was analyzed in all o the drug ‘3;'9”‘5 'ﬂ:‘ I”S nga%%' to th )059 ‘r']‘/'m ﬁO\,’_'V (t)od pres-
studies. Other analyses not prospectively planned in- WARNINGS sure 1systolic BP< mm Hg). ischemic heart disease

i badrie . . and diffuse vascular disease, and/or undertying renal

cluded the sum of deaths and total cardiovascular hospi- Hepatic Injury: Mild hepatocellular injury, confirmed by Eﬁsufhciency, Renal function has returmed tg bgaseline .
;a‘t'f;‘,’%”OS',Jgts's‘r‘jj\’,'vogssvi‘g;?f’l‘z;gf Beneiit of soointe of - rechalienge. has occurtad rovehs ot Soreg Iherapy. N when carvediol was stopped. IF e cit®d, ! these risk
VOW, . controlled studies of h erlensive patients, the incidence ; i i
assignment of significance values to the other results 1S Vo P jactors it is recommended that renal function be moni

> of liver function abnormalities reported as adverse exper yqreq during up-titration of carvedilol and the drug discon-
complex, and such values need to be nterpreted cau-  gnces was 1 1 %013 of 1,142 patients] in patients receiv- tinued or dosage reduced if waorsening of renal function

tiously. ing Coreg and 0.9% (4 of 462 patients) in those receiving ocours.
The results of the U S, and Australia-New Zealand trials  piacebo. One patient receiving carvediiol in a placebo- W . diac fail flui . d
were as follows: controlied triai withdrew for abnormal hepatic function. orsening cardiac failure or fluid retention May occur dur-

Slowing Progression of Heart Failure: One U.S. muiti- In controlled studies of congestive heart failure, the inci-
center study (366 subjects) had as its primary end-point  dence of liver function abnormalities reported as adverse
the sum of cardiovascular mortality, cardiovascular hos- experiences was 5.0% (38 of 765 patients) in patients (see DOSAGE AND ADMINISTRATION). Occasionally it s
pitalization, and sustained increase in heart failure med- receiving Coreg and 4.6% {20 of 437 patients) in those
ications. Heart failure progression was reduced, during  receiving placebo. Three patients feceiving carvedilol
an average follow-up of 7 months, by 48% (p=0.008). {0.4%) and two patients receiving placebo 0.5%) in
~ In the Australia-New Zealand study, death and total hos- ?Iace_bocomrolled trials withdrew for abnormal hepatic In patients with pheochromocytoma, an a-blocking agent
pitalizations were reduced by about 25% over 18 to 24 'unction.

o . should be initiated prior to the use of any B-blocking agent.
months. In the three largest U.S. studies, death and total Hepatic Injury has been reversible and has occurred after Although carvedilolphas both a- and &b\l(oe:king phgm?aco»

hospitalizations were reduced by 19%, 39% and 49%, short- andjor long-term therapy with minimal clinical logic activities, there has been no experience with its use
nominally statistically significant in the last two studies. Symptomatology. No deaths due to liver function abnor-  inthis condition. Therefore, caution should be taken in the
The‘Australia»New Zealand results were statistically bor- malities have been reported. acministration of carvedilol to patients suspected of
derline. At the first symptomysign of liver dysfunction (e.g, raving pheochromocytoma.

. Functional Measures: None of the multicenter studies pruritus, dark unne, persistent anorexia, Jaundice, nght Agents with non-selective B-blocking activity may provoke
had NYHA classification as a primary end-point, but all upper quadrant tenderness or unexplained “flu-ike” chest pain in patients with Prinzmetal’s variant angina,
such studies had it as a secondary end-point. There was Symptoms), laboratory testing should be performed_ if the Tnere has been no clinical experience with carvedilol in
at least a trend toward improvemnent in NYHA class in all patient has laboratory evidence of fiver IMUry of jaundice. (hege patrents although the a-blocking activity may pre-
Studies. Exercise tolerance was the primary endpoint i carvediio: should be stopped and not restarted. vent such symptoms. However, caution should be taren
3 studies; in none was a statistically significant effect Peripheral Vascular Disease: P-blockers can precipitate " the administration of carvedilo! to patients suspected of
found. or aggravate symptoms of artenal insufficiency in patients raving Prinzmetal’s variant angina.

Subjective Measures: Quality of life, as measured with  with peripheral vascular disease. Caution should be exer Rick of Anaphylactic Reaction

a standard questionnaire {a primary end-point in one cised mn such individuals. While taking B-blockers, patients with a history of severe
study), was unaffected by carvedilol. However, patients’ Anesthesia and Major Surgery: if Coreg treatment is to anaphylactic reaction to a variety of allergens may be
and investigators’ globat assessments showed signifi-  pe continued perioperatively, particular care shoulid be more reactive to repeated chalienge, either accidental,
cant improvement in most studies. taken when anesthetic agents which depress myocardial diagnostic or therapeutic. Such patients may be unre-
Mortality: Mortality was not a planned end-point in any function, such as ether, c%clopropane and trichioroeth- sponsive to the usual doses of epinephrine used to treat
study. Overall, in the U'S. trials, mortality was reduced, Yiene, are used. See OVERDOSAGE for information on - a'iergic reaction.

nominally significantly so in 2 Studies, but the actual treatment of bradycardia and hypertension Nonnller%ic Bronchospasm (e.g., chronic bronchitis
effect size and statistical significance of this observation Diabetes and Hypoglycemia: p-biockers may mask and emphysema)

are difficult to define. some of the manit):estations of hypoglycemia, particulary Patents with bronchospastic disease should, in general,
Hypertension tachycardia. Nonselective B-blockers May potentiate in- not receive B-blockers. Coreg may be used with caution’

Coreg was studied in two placebo-controlled trials that uti- - Sulin-induced hypoglycemia and delay recovery of serum however. in patients who do not respond fo, or cannot
lized twice-daily dosing, at total daily doses of 12.5 to 50 glucosej Ievels.' Patients subject 10 spontaneous hypo- tolerate. other antihypertensive agents. It is prudent, if
mg. In these and other studies, the starting dose did not 9lycemia, or diabetic patients receiving insulin or ora| Coreg lcarvednlql) 1S used, to use the smallest effective
exceed 12.5 mg. At 50 mg per day, Coreg reduced sitting hypoglycemic agents, should be cautioned about these dose, SO that inhibition of endogenous or exagenous
trough (12-hour) blood pressure by about 9/5.5 mm Hg: at Possibilities and carvedilol should be used with caution. In  P-agonists is minimized.

25 mo/day the effect was about 7.5/3.56 mm Hg. Compar- Congestive heart failure patients, there is a risk of wors. In clinical trials of patients with congestive heart failure,
isons of trough to peak blood pressure showed a trough ~ ening hyperglycemia (see PRECAUTIONS). patents with bronchospastic disease were enralled if
to peak ratio for biood pressure response of about 665% . Thyrotoxicosis: B-adrenergic blockade may mask clinicat they did not require orat or inhaled medication to treat
Heart rate fell by about 7.5 beats per minute at 50 mg/day. signs of hyperthyroidism, such as tachycardia. Abrupt therr bronchospastic disease. In such patients, it is rec-




ommended that carvedilol be used with caution. The dos-
ing recommendations should be followed closely and the
dose should be lowered if any evidence of broncnospasm
is observed during up-titration.

Hypertensive Patients with Left Ventricular Failure: In
hypertensive patients who have congestive hearn failure
controlled with digitalis, diuretics and/or an angiotensin-
converting enzyme inhibitor, Coreg {(carvedilol} may be
used. However, since it is likely that such patients are
dependent, in part, on sympathetic stimulation for circula-
tory support, it is recommended that dosing foliow the
instructions for patients with congestive heart failure.

In congestive heart failure patients with diabetes,
carvedilol therapy may lead to worsening hvperglycemla,
which responds to intensification of hypoglycemic
therapy. it is recommended that blood glucose be
monitored when carvedilol dosing is initiated, adjusted, or
discontinued.

Information for Patients

Patients taking Coreg should be advised of the following:

—they should not interrupt or discontinue using Coreg
without & physician's advice,

~they may experience a drop in blood pressure when
standing, resulting in dizziness and, rarely, fainting.
Patients should sit or lie down when these symptoms o*
lowered biood pressure occur,

~if patients experience dizziness or fatigue, they shouc
avoid driving or hazardous tasks.

~they should consult a physician if they experience dizzi-
ness or faintness, in case the dosage should be adjusted

~they should take Coreg with food.

~diabetic patients should report any changes in blood
sugar levels to their physician.

—contact lens -wearers may experience decreased
lacrimation.

Drug Interactions

(Also see CLINICAL PHARMACOLOGY, Pharmacokinetic

Drug-Drug Interactions.)

one) have not been studied, but these drugs would be
expected to increase blood leveis of the R(+) enantiomer
of carvedilol (see CLINICAL PHARMACOLOGY). Retro-
Spective analysis of side effects in clinical trials showed
that poor 2D6 metabolizers had a higher rate of dizziness
durnn? up-titration, presumably resulting from vasodilat-
ing effects of the higher concentrations of the a-blocking
R(+) enantiomer.

Catecho/amine-depleting agents: Patients taking both
agents with B-blocking properties and a drug that can
deplete catecholamines (e.g., reserpine and monoamine
oxidase inhibitors) should be observed closely for signs of
hypotension and/or severe bradycardia.

Clonidine: Concomitant administration of clonidine with
agents with B-blocking properties may potentiate blood-
pressure- any heart-rate—lowenng effects. When concomi-
tant treatment with agents with B-blocking properties and
clonidine is to be terminated, the B-blocking agent should
be discontinued first. Clonidine therapy can then be
discontinued several days later by gradually decreasing
the dosage.

Cyclosporin: Modest increases in mean trough cyclosporin
concentrations were observed followingv inmatlonrof

maintain cyclosporin concentrations within the therapeutic
range, while in the remainder no adjustment was needed.
On the average for the group, the dose of cyclosporin was
reduced about 20% in these patients. Due to wide inter-

Digoxin: Digoxin concentrations are increased by about
15% when digoxin and carvedilol are administered con-
comitantly. Both digoxin and Coreg slow AV conduction.
Therefore, increased menitoring “of digoxin is recom-
mended when initiating, adjusting or discontinuing Coreg.
Inducers and inhibitors of hepatic metabolism; Rifampin
reduced plasma concentrations of carvedilol by about

70%. Cimeudine increased AUC by about 30% but
caused no change in Crran-

Calcrum channel biockers: Isolated cases of conduction
disturbance (rarely with hemodynamic compromise) have
been observed when Coreg is co-administered with dil-
uazem. As with other agents with B-blocking properties, if
Coreg (carvediiol) is to be administered orally with calcium
channel biockers of the verapami! or diltiazem type, it
-5 recornmended that ECG and blood pressure be monij-
tored.

Insulin or oral hypoglycemics: Agents with B-blocking
properties may enhance the blood-sugar~reducmg effect
of insulin and oral hypoglycemics. Therefore, in patients
taking insulin or oraf hypoglycemics, regular monitoring of
blood glucose is recommended.

Carci is, Mut is, Impairment of Fertiiity
In 2-year studies conducted in rats given carvedilol at
doses up to 75 mg/kg/day (12 times the maximum rec-
ommended human dose [MRHD] when compared on a
mg/m? basis) or in mice given up to 200 mg/kg/day
(16 imes the MRHD on 3 mg/m? basis), carvediiol had no
carcinogenic effect

Carvediiol was negative when tested in a battery of gen-
otoxiCity assays. including the Ames and the CHO/HGPRT
assays for Mutagenicity and the i vitro hamster micro-
nucleus and in vivo numan lymphocyte celi tests for
clastogenicity.
At doses >200
my/m?) carvediloi was toxic to adult rats {sedation, re-

observed-etfect dose ievel for overt toxicity and impair-
ment of fertiity was 60 mg/kg/day (10 times the MRHD
as mg/m3).
P

vs. 6% in younger patients), there were no events for
which the incidence in the elderly exceeded that in the
younger popuiation by Qreater than 2.0%.

Similar results were observed in a postmarketing surveil-
lance study of 3,328 Coreg patients, of whom' approx-
imately 20% were 65 years of age or oider,

ADVERSE REACTIONS

Congestive Heart Failure

Coreg has been evaluated for safety in congestive hean
failure in more than 1.900 patients worldwide of whom
1,300 participated in U.S. clinical trials Approxirnately
54% of the total treated population received Coreg for at

patients. In U.S. clinical trials comparing Coreg in daity
doses up to 100 mg (n=765) to placebo (n=437),5.4% of
Coreg patients discontinued for adverse experiences vs.
8.0% of placebo patients.

Table 1 shows adverse events in U,S._placebo-comrolled
clinical trials of congestive heart failure patients that

Table 1
Adverse Events in U.S. Placebo-Controlled
Congestive Heart Failure Trials
Incidence >2%, Regardless of Causality;
Withdrawal Rates due to Adverse Events

at doses of 300 mg/kg/day (50 times the MRHD as
mg/m?) and in rabbits at doses of 75 ma/kg/day (25 times
the MBHD as mg/m?). In the rats, there was also a
decrease in fetal body weight at the maternally toxic dose
of 300 mg/kg/day (50 times the MRHD as mg/m2). which

developmental toxicity was 60 mg/kg/day (10 times the
D as mg/m?); in rabbits 't was 15 mg/kg/day (5 times
the MRHD as mg/m?). There are no adequate and well-
controlled studies in pregnant women. Coreg should be
used during pregnancy only if the potential benefit justi-
fies the potential risk to the fetus.
Nursing Mothers
It is not known whether this drug is excreted in human
milk. Studies in rats have shown that carvedilol and/or its
metabolites (as well as other B-blockers} cross the pla-
cental barrier and are excreted in breast milk. There was
increased mortality at one week POst-partum in neonates
from rats treated with 60 mg/kg/day (10 times the MRHD
as m({m’) and above during the last trimester through day
22 of lactation. Because many drugs are excreted in
human milk and because of the potentiaf for serious
adverse reactions in nursing infants from Pblockers,
especially bradycardia, a decision should be made
whether to discontinue nursing or to discontinue the drug,
taking into account the importance of the drug to the
mother. The effects of other a- and B-blocking agents
have included perinatal and neonatal distress.
Pediatric Use
Safety and efficacy in patients younger than 18 years of
8ge have not been established.

Geriatric Use

Of the 765 patients with congestive heart failure random-
ized to Coreg in U.S, clinical trials, 31% (235) were 65
years of age or older. Of 1,869 patients receiving Coreg in
congestive heart failure trials worldwide, 399 were 65
years ot age or older. There were no notable differences
n efficacy or the incidence of adverse events between
older and younger patients.

Of the 2,065 hypertensive patients in U.S. clinical trials of
efficacy or safety who were treated with Coreg (carvedilol),
21% {436) were 65 nears of age or older. Of 3,722 patients
feceiving Coreg in ypertension clinical trials conducted

adverse events between older and younger patients. With
the exception of dizziness (incidence 8.8% in the elderly

Adverse Reactions Withd
Coreg Placebo Coreg Placebo
{n=765) {n=A37) (n=765) (m=437)
% accurrence % occurence S withdrawals % withdrawals

A ic Nervous System

Sweating increased 28 21 — —
Body as a Whote -

Fatique 239 224 0.7 07

Chest pain 144 142 01 —

FPain B6 76 — 0.2

[njury 59 55 —

Orug level increased 51 37 — 02

Edema generalized 51 25 — —

Edema dependent 37 18 — —

Fever 31 23 - —

Edema legs 22 02 0.1 02
Cardiovascular

Bradycardia B8 09 08 —

Hypotension 85 34 04 0.2

Syncope 34 25 03 02

Hypertension 29 25 0.1 —

AV block 29 05 — -

Angina pectoris 20 11 - —

aggravated

Central Nervous System

Dizziness 324 192 04

Headache 81 n 03 —

Paresthesia 20 18 01
Gastrointestinal

D 18 59 03 —

Nausea 85 448 — -

Abdominal pain 72 71 03 -

Vomiting 63 43 01 —
Hematologic

Thrombocytopenia 20 05 0.1 —
Metabolic

Hypesgiycemia 122 78 01 -

Weight increase 97 69 01 05

Gout . 83 6.2 — —

BUN increased 60 48 03 02

NPN increased 58 45 03 02

Hypercholesterolemia 41 25 — —

Detworation 21 16 — —_

Hypervolemia 20 09 - -
Muscuieskolotal

Back pain 6.9 66 — —

Athvaiga 64 48 01 02

Myaigia 34 27 — -
Resistance Mechasism

Upper fespiratory tract

infection 183 176 — —

Infection 22 09
Respimtory

Sinusitis 54 43 - —

Bronchitis 54 34 - 02

Phanyngitis kR 27 — -
UrinaryMenal :

Urinary wact infection 31 27 — —

Hematuria 29 21 - -
Vision

Vision abrommal 50 18 01




Incid >2%, Reg ss of Ci lity; Withdrawal
Rates due to Adverse Events
In addition to the events in Table 1, asthenia, cardiac fail-

in, placebo-treated patients.
The following adverse events were reported more fre-
quently with Coreg in U.S. placebo-controlled trials in
patients with congestive heart failure:

Incidence >1% to <2%

Body as a Whole: Peripheral edema, allergy, sudden
death, malaise, hypovolemia.

Cardiovascular: Fiuid overload, postural hypotension.
Central and Peripheral Nervous System: Hypesthesia,
vertigo.

Gastrointestinal: Melena, periodontitis,

Liver and Biliary System: SGPT increased. SGOT
increased.

Metabolic and Nutritional: Hyperuricemia, hypogly-
cemia, hyponatremia, increased alkaline phosphatase,
glycosuria.

Platelet, Bleeding and Clotting: Prothrombin decreased,
purpura,

Psychiatric: Somnolence.

Reproductive, male: impotence.

Urinary System: Abnormal renal function, albuminuria.

POSTMARKETING EXPERIENCE

The following adverse reaction has been reported in post-
marketing experience: reports of aplastic anemia have
been rare and received only when carvedilol was admin-
1stered concomitantly with other medications associated
with the event.

Hypertension

Coreg (carvedilol} has been evaluated for safety in hyper-
tension in more than 2,183 patients in .S, clinical trials
and in 2,976 patients in International clinical trials. Approx-
imately 36% of the total treated population received
Coreg for at least 6 months. In general, Coreg was well
tolerated at doses up to 50 mg daily. Most adverse events
reported during Coreg therapy were of mild to moderate
severity. In U.5. controlled clinical trials directly comparing
Coreg monotherapy in doses up t0 50 mg (n=1,142) to
placebo (n=462), 4 9% of Coreg patients discontinued for
adverse events. vs. 5.2% of placebo patients. Although
there was no overall difference in discontinuation rates,
discontinuations were more common in_the carvedilol
group for postural hypotension (1% vs. 0). The overall inci-
dence of adverse events in U.S. placebo-controlied trials
was found to increase with increasing dose of Coreg. For
individual adverse events this could only be distinguished
for dizziness, which Increased in frequency from 2% 10
5% as total daily dose increased from 6.25 mg to 50 mg.
Table 2 shows adverse events in U.S. placebo-controlled
clinical trials for hypertension that occurred with an inci-
dence of greater than 1% regardless of causality, and that
were more frequent in drug-treated patients than placebo-
treated patients.

Table 2

Adverse E in U.S. Placebo-C lied
Hypertension Trials
Incidence 1%, Regardless of Causality;
Withdrawal Rates due to Adverse E
Adverse Reactions Withdrawats
Coreg Placebo Coreg Placebo
(n=13,142) {n=A462) n=1,142) (]
% occumrence % occurrence % withdrawals % withdrawals

Body as a Whole

Fatigue 43 39 03 02

Injury 29 26 0 -
Candiovascular

Bradycardia 21 02 04 —

Postural hypotension 18 - 1.0 -

Oependent edema 17 15 0.1 04

Feripheral edema 14 04 02 —
Contral Nervous System

Dizzingss 62 54 04 13

Insomnia 16 06 — 02

Somnolence 18 15 -
Gastrointestinal

Abdominal pain 14 13 01 —

Diantiea 22 13 [A] -
Hematologic

Thrombocytopenia 11 02 — —
Metabolic

Hypertriglyceridemia 12 02 — —

Muscuioskeiotal
Back pain 23
Resistance Mechanism
Viral intection 18
Respiratory
Bhinitis 2
1
1

Pharyngitis
Dyspne;

3
UrinaryMRenal
Urinary tract infection 1 s

In addition 10 the events in Table 2, ¢l
headache, nausea, pain, sinusitis g
tract infection were ais,
3s great in placebo-tre
The following adverse events were re
or probably related i worldwide [¢]
with Coreg (carvedilol)
congestive heart failure.
Incidence >0.1% to <1%
Cardiovascular: Peripheral isch
Central and Peripheral Nervo

Gastrointestinal:

enzymes (0.2% of h

therapy because of increases in he
WARNINGS, Hepatic injury}.
General: Substernal chest pain, edema.
Psychiatric: Nervousness,
depression, impaired ¢
paroniria, emotional labjl
Respiratory System:
TIONS).

Reproductive: Male: decreased libido.
Skin and Appendages: Pr
maculopapular, rash psoria
Special Senses: Tinnitus.
Urinary System: Mucturition fr,
Autonomic Nervous

increased.

Metabolic and Nutritional: H
tus, hypertriglyceridermia.
Hematologic: Anemia, leukopenia.
The following events were re|
and

Gl hemorrhage, bronchospasm, putmon,
decreased hearing, respiratory alkalosis, inc
decreased HDL, pancytopenia and atypical |
Other adverse events occurred g
patients and cannot be distinguis|
disease states or medications.

OVERDOSAGE

The acute oral LD, doses in male ang
male and temale rats are over 8000 mg/kg

Overdosage may cause severe b
cardiac insufficiency, cardiogenic
Respiratory problems, broncho:
of consciousness an

oceur,

The patient shouid be placed in a s
where necessary, kept under obse

for excessive bradycardia: atropine, 2 mg {V.
1o support cardiovascular function:
v rapidly over 30 secon
infusion of § mg/hour; syl
'soprenaline, adrenaline) at doses ac

weight and effect.

If peripheral vasodilatjon dominates, it ma

to administer adrenaline or noray

bronchospasm, Sympath

\)thould be

slow IV injection of diaze,
ded.

aminophylline )

mende:

NOTE: in tne event of severe intoxi
Symptoms of shock, treatmen:

hest pain, dysp?epsia,

pen or controlled trials
" pauents with hypertension or

us System: Hypokinesia.
increased hepatic
tients and 0.4% of
e discontinued from
patic enzymes; see

sleep disorder, aggravated
oncentration, abnorm,
Asthma (see CONTRAINDICA-
uritus, rash erythematous, rash
orm, photosensmvity reaction.
System: Dry mouth, sweating

ypokalemia, diabetes melli-

poradicatly in single
hed from concurrent

YpPolension, bradycardia,
shock and cardiac arrest.
SpAasms, vomiting, lapses
alized seizures may also

upine position and,
vation and treated

glucagon, 5 to 10 mg

omimetics {as aerosol or V) or
given. In the event of
Pam or clonazepam is recorn-

cation where there are
with antidotes must be

continued for a sufficientty long period of time consistent
with the 7- to 10-hour half-life of carveanc!

Cases of overdosage with Coreg aone o- in combtnation
with other drugs have been feported. Quantities ingested
In some cases exceeded 1000 mulligrams Symptoms
experienced included tow biood pressure and hean rate.
Standard Supportive treatment was provided and indivig-
uals recovered.

DOSAGE AND ADMINISTRATION

Congestive Heart Failure

DOSAGE MUST BE INDIVIDUALIZED AND CLOSELY
MONITORED BY A PHYSICIAN DURING UP-TITRATION.
Prior 1o initiation of Coreg, the dosing of dignalis, diuretics
and ACE inhibitors (if used) should be stabiized The rec.
ommended starting dose of Coregis 3.125 mg twice daily
for two weeks. If this dose is tolerated. :t can then be
increased to 6.25 Mg twice daily. Dosing sialld then be
doubled every 2 weeks 10 the highest ieve! ¢ erated by
the patient. At initiation of €ach new dose, patients shoulz
be observed for signs of dizziness or light-nazgecness o
one hour. The maximum recommendea acse s 25 st
twice daily in patients weighing less than 85 kg 1187 ios
and 50 mg twice daily in patients weighing mere thar
85 kg. Coreg {carvedilol) should be taker i1 foog te
slow the rate of absorption and reduce e ~zcence ot
orthostatic effects.

Before each dose Increase the patient shoLia pe seen i~
the office and evaluated for symptoms of worsering heary
failure, vasodilation (dizziness, light-headeanees symptc-
matic hypotension) or bradycardia, n orger to aetermine
tolerability of Coreg. Transient worsening of rear: faijre
may be treated with increased doses of Guretcs a'tnough
occasionally it is necessary to lower the dose cf Coregor
emporarily discontinue it Symptoms o vasodilation

Hypertension

DOSAGE MUST BE INDIVIDUALIZED. The recommend-
ed starting dose of Coreg is 6.25 mg twice daily. If this
dose is tolerated, usin, standing systolic pressure mea-
sured about 1 hour after dosing as a guide, the dose
should be maintained for 7to0 14 days, and then increased
t0 12.5 mg twice daily if needed, based on trough blood

of absorption and reduce the incidence of orthostatic
effects.

Addition of a diuretic to Coreg, or Coreg 1o a duretic can
be expected to produce additive effects and exaggerate
the orthostatic component of Coreg action.

Coreg (carvediiol) should not be given 1o patents with
Severe hepatic impairment (see C NTRAINDICATIONS).
HOW SsuPPUED

Tablets: White, oval, film-coated tablets: 3.125 mg-
engraved with 39 and SB, in bottles of 100; 6.25 mg—
engraved with 4140 and SB, in botties of 100 125 mg-
engraved with 4141 and SB, in botties of 100; 25 mg-

mg, 12.5 mg and 25 mg tablets are Tiltab® tablets

Store below 30°C (86°F). Protect from moisture. Dis-
pense in a tight, light-resistant container.

3125 mg 100's: NDC 0007-4139-20

25 mg 100’s: NDC 0007-4142-20
Coreg is a registered trademark.

Coreg is copromoted by SmithKiine Beecham Pharma-
Ceuticals and Roche Laboratories Inc.

DATE OF ISSUANCE MAR. 1999
© SmithKline Beecharn, 1999 Ronly

Manufactured and distributed by
SmithKline Beecham Phar

Philadelphia, PA 19101
CO:LsA
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CPMS Review of Final Printed Labeling
NDA 20-297/S-004

Sponsor Name: SmithKline Beecham Pharmaceuticals
Drug Product Name: Coreg (carvedilol) Tablets

Date of Submission: May 6, 1999

Date of Review: August 18, 1999

In a letter dated December 8, 1998, FDA requested that the firm add a discussion of the
interaction between carvedilol and cyclosporin to the CLINICAL

PHARMA COLOGY/Pharmacokinetic Drug-Drug Interactions subsection of the
labeling for Coreg. This request was based on an abstract of a study that the firm
submitted in their November 13, 1998 annual report. The study was entitled, “Elevation
of cyclosporin A blood levels during carvedilol treatment in renal transplant patients” by
Kaijser, M., et al, Clin Transplant Dec 1997, 11(6) p577-81.

In response to this request the firm submitted this Special Supplement —~ Changes Being
Effected. The supplemental application provides for final printed labeling revised by
adding a new section to the Precautions/Drug Interactions section immediately prior to
the section on Digoxin. The new section follows:

Cyclosporin: Modest increases in mean trough cyclosporin concentrations were observed following
initiation of carvedilol treatment in 21 renal transplant patients suffering from chronic vascular rejection.

In about 30% of patients, the dose of cyclosporin had to be reduced in order to maintain cyclosporin
concentrations within the therapeutic range, while in the remainder no adjustment was needed. On the
average for the group, the dose of cyclosporin was reduced about 20% in these patients. Due to wide
interindividual variability in the dose adjustment required, it is recommended that cyclosporin
concentrations be monitored closely after initiation of carvedilol therapy and that the dose of cyclosporin be
adjusted as appropriate.

Also added to the How Supplied section was the statement, “Rx only” as well as minor editorial changes.

The medical officer, Dr. Norman Stockbridge, stated that this change is acceptable.
Further review of the labeling indicates that except for the new section above, the “Rx
only” statement and minor editorial changes, no other changes have been made since the
last labeling was approved on July 28, 1998. This supplemental application can be
approved. An approval letter will be prepared for Dr. Lipicky’s signature.

N

/ Natalia Q Morgenstern
Chief, Project Management Staff

Cc: Orig NDA
HFD-110/ZMcDonald
HFD-110/Blount
HF-2/MedWatch

8 1999
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SmithKline Beecham ORlG[NAL

Pharmaceuticals

May 6, 1999

NDA 20-297 2% fé
NDA NO ga-.'l?z REF. NO.
COREG® (carvedilol) Tablets

MDA SUPPL FOR 544 -

Raymond J. Lipicky, M.D., Director

Center for Drug Evaluation and Research

Division of Cardio-Renal Drug Products (HFD-110)
Document Control Room

Food and Drug Administration

1451 Rockville Pike

Rockville, Maryland 20857

Special Supplement — Changes Being Effected

Dear Dr. Lipicky:

Reference is made to our approved New Drug Application for Coreg® (carvedilol)
Tablets.

Additional reference is also made to a request from the Division to include a section

in the approved Prescribing Information regarding a potential for increased

‘cyclosporin levels in renal transplant patients receiving carvedilol. In a recent

conversation, the following wording regarding cyclosporin was judged satisfactory:

"Cyclosporin: Modest increases in mean trough cyclosporin concentrations were

observed following initiation of carvedilol treatment in 21 renal transplant patients

- suffering from chronic vascular rejection. In about 30% of patients, the dose of
cyclosporin had to be reduced in order to maintain cyclosporin concentrations within
the therapeutic range, while in the remainder no adjustment was needed. On the
average for the group, the dose of cyclosporin was reduced about 20% in these
patients. Due to wide interindividual variability in the dose adjustment required, it is
recommended that cyclosporin concentrations be monitored closely after initiation of
carvedilol therapy and that the dose of cyclosporin be adjusted as appropriate." The
new section appears in the Precautions/Drug Interactions section of the labeling
immediately prior to the section on Digoxin.

Enclosed are twelve copies of final printed labeling (CO:L5A and CO:L5B) for
Coreg® containing the aforementioned wording. The first commercial use of this
final printed labeling took place on May 4, 1999.

1250 S. Coliegeville Road, PO Box 5089, Coliegeville, PA 19426-0989. Telephone (6101917 7000. Fax (6101917 7707.




Raymond J. Lipicky, M.D., Director
May 6, 1999
Page 2

If you have questions regarding this supplement, please contact me by telephone at
(610) 917-5368 or by facsimile at (610) 917-4708.

Sincerely,

it oninid Cla k.
" Catherine K. Clark
Director

U.S. Regulatory Affairs

N:ADYAZIDEMMAY99.DOC




